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SIR-C/X-SAR | the combination o f Spaccbomne hnaging Rads 1-C and X-band
Synthetic Ap crture Radar, is a thiee-ficquency radar 1cmote  sensing  sysfem,
fully polarimetnic at 1, and C bands. 1t was flown as a pari of the Space Rada
Lab on Shultles $°1°5-59 and STS-68 i1 1994, The ground opc rations sysicm fo
SIR-CYX-SAR, a joinl project of Naly, Germany end the US, is anintegration o f
planning, tclemetiy and command subsystems.  The system oper ated thiee
processes:  pre-flight plan formulation, which allocated aveilabl cacsources (0,
g£., obscrvation time and geomctry, power, downlink capacity) 10 experiments;
an inflight replanning process incorporating late ¢l yavages into that plan;  and
a parallcl onc-ho .y, process using late. sl o0ibit dsta to set the 1adars’ operating,
parameclcrs.  This plan-within-a-plan system wa s 1¢Hbust enough 10

ac conmodate the missions’ highly adaptive nat ure, adapting 1o last-minule

¢l wges in field conditions, actual achicved oibit, and Shuttle events.

At the. outsct of the Project, a team of 57 investigators formed mission science
objee tives and desig ned  Cx])clilllc.tits toachicve them, Most  experiments
involved ficld activities atthe experitnent sites.  Pre-mission, target locations
were used to design an orbit for the Shuttle.  Fhst, ascending node Jongitude
wias et 1 0 maximize target acquisition ("datatake") oppor lunitics,  Sceond,
Shuttle attitude was varied with time s o that silts could be zcquited to both
Shuttle left and night.  Finally, telemetry downlinks, live aid playback, were
fit into the plan.  The tesulling Scicnee Activity Plan was distributed for
verification  and finc-tuning  scveral times prior 1o la unch.  Astionaut
activities (photog ra)h y, tape change s, elc ) were  added 10 produced the pore-
flight Integrated Science Timcline for flight controller and  crew  usc.

During the mission, the picflight  plan was  divided into 12-hour scgm ents
phascd to coincide with clew shifts. A t launch the s¢ cond scgment was
replanned to include ficld wpdates, ac el attained oibit, other payload and
Shuttle activities, and the like. . Planning softwa 1c accon unod ated any

resulting changes into the downlink ¢ verats and produce ¢ a "o ng-term plan®,
forward cd to flight contiollars and ast aronauts before the oncoming shift
began,  This replanning cffort continved, always one shift atwcad o f exceution.
I 11 the short-term planming, process, an updated Shuttle cphemeris was  created
for cach onc-howr scgment fiom the long-terns plan using Jatest tracking
information, Imaging gecometty 10 acquite cacl experiment silt. was updated,
aud radar patatncter s were caleulated vsing image quality  cstimation  goffwaic.
Short-term planning  also incorporated a naoie 16 stricted class  of investigator
o1 Shuttle -1elate d change s, Finally, commands for the adars, tape 1ccorders,
and associat cd cquipment wer e gencrated and uplinked,
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